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Aims: When facing illness, a person may choose self-treatment as an alternative to 
hospital (and primary care)-based treatment. Despite its important role in health care, the 
study on self-treatment remains limited. The goal is to collectively report the observations 
in the literature on the prevalence, characteristics, and effects of self-treatment.
Methods: Databases (Medline/PubMed and Google Scholar) were searched. Articles 
were scrutinized for country of origin, sample size, recall period, prevalence, associated 
factors, etc.
Results: Published studies have reported that in some regions, the prevalence of 
self-treatment is high and varies across illness conditions and treatment approaches. 
Self-medication is the most popular self-treatment approach. Multiple regional, 
demographic, personal, cultural, and religious factors have been implicated in the pursuit 
of self-treatment. In addition, accessibility of health care also plays a role. In general, 
self-treatment has a positive clinical and financial effect. However, there have been 
concerns on abuse and possible negative effects.
Conclusion: This article reviews observations made in recent studies on several 
important aspects of self-treatment. Comprehensive and systematic study is still lacking. 
Interventions are needed to solve several problems associated with self-treatment.
Keywords: self-treatment, prevalence, associated factors, treatment effects, empirical observations
BACKGROUND
When facing illness, a person may choose hospital (and primary care)-based treatment (which 
includes inpatient and outpatient treatments) or self-treatment. The definition of self-treatment dif-
fers in various publications. It equivalently means self-medication or self-care in some publications 
(1, 2), whereas it could be different from either of them (3, 4). According to the World Health 
Organization (WHO) (5), self-care is defined as “the activities that individuals, families, and com-
munities undertake, with the intention of enhancing health, preventing illness, limiting illness, and 
restoring health.” By this definition, it is noted that a person pursuing self-care or self-medication 
may be for the purpose of enhancing health, and it is not necessary to have illness. In this article, self-
treatment refers to “the scenario where a person uses non-prescription drugs or other approaches 
to cope with illness conditions” (3), which has the same meaning as “a treatment of oneself without 
professional help, to alleviate an illness or a condition” (4). By this definition, self-medication involves 
the utilization of drugs and is a special form of self-treatment.
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Although hospital-based treatment offers a higher quality of 
care, self-treatment has the advantages of convenience and low 
cost. Unlike inpatient and outpatient treatments, data on self-
treatment are usually not available in large medical databases. 
Self-treatment usually deals with minor illness conditions and has 
low cost per episode. In the literature, research on self-treatment 
is relatively limited. However, the role of self-treatment in health 
care should not be ignored, first because of its high prevalence, 
especially for certain common illness conditions. For example, 
a national survey conducted in 2008 in China reported that 
27% of the respondents opted for self-treatment (2). In a survey 
conducted in Islamabad, Pakistan, 82% of the subjects chose 
self-treatment for headache (6). Second, although self-treatment 
has low cost per episode, it can result in considerable financial 
burden, because of its high frequency, and because the cost of self-
treatment is usually poorly covered by insurance. For example, 
a recent study conducted in rural Beijing, China, reported that 
self-treatment expense accounted for 8% of the total per capita 
expense, almost as expensive as inpatient treatment (7). Third, 
studies have observed that, without the involvement of trained 
professionals, the effects of self-treatment have been mostly self-
evaluated (8, 9), which may pose a public health concern.
In the literature, observations on self-treatment are scattered, 
and there has been a lack of collective and comprehensive dis-
cussions. To fill this knowledge gap, this study is conducted to 
selectively review and summarize observations made in recent 
studies on self-treatment. Of interest, the prevalence of self-
treatment, factors that contribute to the decision of undertaking 
self-treatment, and clinical and financial effects were included. As 
the existing large databases with their special nature of data col-
lection, usually contain information on inpatient and outpatient 
treatments, it is infeasible to conduct new data analysis, and the 
information needed has to be extracted from published studies.
MeTHODS
Compared to inpatient and outpatient treatments, literature on 
self-treatment is much limited. To identify relevant publications, 
we searched PubMed and Google Scholar using keywords includ-
ing self-treatment, self-medication (which is the dominating 
form of self-treatment), and folk treatment for articles published 
between January 2010 and June 2015. The search covered title, 
keywords, abstract, and full text. The two authors did the selec-
tion lists separately and cross-check was used in every step of 
the search process in order to reduce the selection bias. The 
selection of eligible studies was completed in a two-stage process. 
The database search yield 1315 publications for review. Title 
examination showed that 1027 did not deal with self-treatment 
and were thus excluded. The remaining 288 articles underwent 
independent abstract review, and 220 were eliminated because 
they did not focus on prevalence, characteristics, or effects of 
self-treatment. A secondary search was conducted based on the 
first search results. Articles were scrutinized for country of origin, 
sample size, recall period, prevalence, associated factors, etc. 
Hand search of reference lists and citations of important articles 
resulted in an addition of 42 articles. The identified publication 
lists were then cross-checked by the two authors, and all the 
disagreements were solved. A total of 77 publications were finally 
selected based on these criteria. Since almost all the studies that 
we are interested are case reports or case studies based on surveys 
rather than evidence-based practices, and our goal is to provide a 
comprehensive discussion with multiple respects, we performed 
a literature review rather than a systematic review. Thus, all 
relevant articles were reviewed. With the limited number of avail-
able publications and the significantly different focuses of studies, 
our review is mostly descriptive as opposed to quantitative. As 
all information was extracted from published articles, no ethical 
approval was needed.
PRevALeNCe OF SeLF-TReATMeNT
There are multiple approaches of self-treatment. The most 
common is self-medication, which is the selection and use of 
medicines to treat self-recognized or self-diagnosed conditions or 
symptoms without physicians’ prescription (10). Folk treatment 
is another common approach, is prevalent in Asian countries, 
and includes acupuncture, aromatherapy, reflexology, massage, 
and others (11, 12). Different from other approaches, such as 
self-medication, folk treatment may involve other professionals. 
However, such professionals, especially in Asian countries, are 
usually not trained medical doctors. Thus, we also include folk 
treatment as a form of self-treatment. Spiritual or faith therapy 
and others have also been taken. Some of the existing studies 
investigate all self-treatment approaches as a whole, whereas 
others focus on a single approach or a single illness condition.
Overall Prevalence
In some countries and regions, the overall prevalence of self-
treatment is high, among which adolescent (13–17), elderly peo-
ple (3, 18), and medical school students (19–26) are the special 
interesting populations. A national survey conducted in 2008 in 
China (2) suggested that the overall prevalence of self-treatment 
was 27%. In this study, self-treatment was defined as taking 
drugs and/or other home remedies or having a massage and/or 
physiotherapy, when experiencing symptoms during a period of 
2 weeks prior to survey. In a survey study conducted in Miyun, 
a satellite city of Beijing, China, in 2012, out of 346 households, 
75 had more than 5 episodes of self-treatments per person within 
12 months (7, 12). In a survey conducted in Iran on weld workers 
(27), 90% stated a preference for self-treatment, 84.5% had used 
folk treatments, and 90% of the drugs used came from the stock 
of home pharmacies. Another population who drew our attention 
is pregnant women. In a study on abortion, 31.25% patients were 
found to have self-administered abortion pills (28). Besides, the 
prevalence that woman seek self-treatment when having men-
struation problems was high, with only small proportions getting 
treatment from qualified physicians (29).
illness Condition-Specific Prevalence
Self-treatment is more common for some illness conditions, and 
condition-specific studies of self-treatment have also been con-
ducted. A survey on the treatment of febrile illness in India showed 
that two-thirds of the patients either had folk treatments or pur-
chased medicine from private pharmacies without prescription 
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(30). A survey in Pakistan on the treatment of headache with 248 
respondents showed that unprescribed pharmaceutical drugs 
(87.1%) were the most common treatment approach, whereas 
vitamins (3.4%), massage (4.5%), herbal remedies (2.2%), and 
homeopathic medicines (2.8%) were also adopted (6). Additionally, 
alcohol has been found to have pain-dampening effects, although 
the mechanism is unclear (31, 32). Other diseases with high self-
medication prevalence include malaria (33–35), psoriasis (36, 37), 
oral disease (38), ophthalmology (39), and COPD (40).
Approach-Specific Prevalence
There are also studies focused on specific self-treatment 
approaches. Self-medication, also known as over the counter 
(OTC), has been identified as the most important and most 
common approach (10, 16, 18, 41), and antibiotics are the most 
popular topics (15, 42–48). The most common non-prescription 
medications include pain killers, cough and cold medicines, 
anti-allergy medicines, and vitamins and energy tonics. A 
cross-sectional study conducted in South India (49) found that 
71% of the subjects had used self-medication. In 6 months, the 
frequency of usage varied with a minimum of at least once to 
a maximum of five times and more. In a survey conducted in 
Hong Kong, 363 of 1102 (32.9%) respondents had purchased 
OTC over the past 3  months (1). The 2006 and 2007 Spanish 
National Health Survey reported that about 20% of all Spaniards 
indulge in self-treatment (50). Another study conducted in the 
urban areas of India (51) showed that the prevalence of self-
medication in a period of 3  months was 11.9%. Fever (31%), 
headache (19%), and abdominal pain (16.7%) were the most 
common illness conditions for self-medication. In a study on 
suspected malaria patients in Kolasib, India (30), self-medicine 
from private pharmacies was taken by the majority of fever 
patients. Moreover, a couple of studies focused on the OTC con-
sumption of women during their pregnancy, and the prevalence 
of self-medication ranged from 10.5 to 72.4% (52–54). A few 
studies take special interests in migrant workers or workers with 
vulnerable occupation, which shows that most of them adopted 
unsupervised self-medication in the treatment of their illness, 
whereas hospitals were usually the last resort for their health 
care (55–58).
Treatment using medical plants, also known as herbal rem-
edies, has also been popular. In this review, we focus on the herbal 
medication that is not prescribed by physicians. A cross-sectional 
study in Turkey showed that the prevalence of herbal remedies 
was 39.2%, and lime, mint, rosehip, and lemon are the most 
commonly used herbs (59). A study in Northwest reported that 
although there was a decrease in the usage of some traditional 
medical plants, the decreasing process was not homogeneous 
(60). A study in a rural community in Nigeria found that 91.5% 
of children used local herbal remedies combined with medicine 
in the treatment of malaria (33). Herbal remedies were found to 
treat hypertension in South Africa (61).
Comparatively, folk treatments, such as massage and acu-
puncture, and other self-treatment approaches are less popular, 
and few studies have been conducted on its popularity. A cross-
sectional survey conducted in Islamabad showed that compared 
to pharmaceutical drugs, there were still quite a lot of people who 
choose massage as their preference (9). In a study conducted on 
the middle-aged and elderly people in China, 9.2% subjects used 
folk treatment, such as scrapping and acupuncture (3).
FACTORS ASSOCiATeD wiTH PURSUiNG 
SeLF-TReATMeNT
The prevalence of self-treatment varies significantly across popu-
lation groups and regions. The decision making under the pursuit 
of certain health-care activities is a complex process. Multiple 
factors have been associated with the (variation in) prevalence 
of self-treatment.
Regional Difference
Prevalence can vary across regions. It has been demonstrated 
that self-medication in rural areas is common (62), and a lot of 
studies have focused on rural areas (7, 33, 63). A national survey 
study conducted in China over a period of 4 years showed that 
prevalence was higher in urban areas than in rural China (2). 
Similar results were observed in a study conducted in India (49).
Demographic and Personal Factors
Gender and race have been associated with the prevalence of 
self-treatment. A study conducted in Iran reported that females 
had a higher rate of using self-treatment than males (4). Similar 
results were reported in a study conducted in the coastal regions 
of India (49), rural area of Greek (63), Turkey (59), Spain (50), 
U.S. (64), and Iran (4). However, results in the literature have 
not been consistent. Opposite results were reported in the 
study conducted in urban India (51) and in a national study on 
analgesic use in Spain (50). Race difference was also found in 
the prevalence of self-treatment. In a study conducted in the 
U.S., Hispanics were found more likely to use complementary 
and alternative medicine (CAM) followed by blacks. Hispanics 
were more likely to use herbal medicines to self-treat cold and 
insomnia than Whites and Blacks and lower back pain than 
Whites (64).
Education and general knowledge contribute to the pursuit 
of self-treatment. A national self-treatment study in China (2) 
reported that people with higher education or with more medical 
knowledge tended to use self-treatment more frequently. Similar 
results were observed in a self-medication use study in Greek (63) 
and Iran (65) and in a herbal remedies use study in Turkey (59). 
Parents’ education was found positively associated with OTC use 
in adolescents (66). Opposite results were reported in a study on 
diabetes in Iran (4). No difference related to education level was 
found in the self-medication study on ophthalmology (67).
Self-treatment is more convenient and more affordable than 
hospital-based treatment. Various socioeconomic factors and 
health insurance status have been associated with self-treatment. 
In a study of topical ocular anesthetic abuse among Iranian weld-
ers (27), about 90% preferred self-treatment and quoted financial 
and cultural reasons. In a study on the middle-aged and elderly 
in China (68), the lack of time to see physicians was a vital reason 
for frequent self-medication among the young and literate. Cost 
and time constraints were the most common reasons for subjects 
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to seek self-treatment (33, 38, 41, 49, 57, 65, 69). Other socioeco-
nomic factors have also been associated with  self-treatment. For 
example, several studies have identified income as a contributing 
factor (2, 4, 58, 70). A febrile illness study in India (30) reported 
that those with income higher than $104 per month had a higher 
self-treatment rate.
Cultural and Religious Factors
Cultural and religious factors have been found to play an important 
role in some populations. The restriction that women belong to 
the overtly religious and feudal society contributed to the choice 
of self-treatment in females in Pakistan (6). Cultural norms that 
put an emphasis on outdated home-made remedies and faith 
healers as well as psychological dependence on painkillers and 
mood-altering drugs were also contributors (6). Self-treatment 
options were attractive to patients because they offered privacy, 
convenience, and autonomy (71).
Accessibility and Others
Accessibility has been suggested as an associated factor. A study 
conducted in California, USA (72) suggested that the availability 
of health-care facility was associated with self-treatment. Similar 
results have been found in Ref. (33, 38, 41, 57, 65, 69). In addi-
tion, accessibility to unprescribed drugs was associated with the 
probability of self-treatment (2).
Other studies identified associated factors, including comorbid 
illnesses, perceived health status, attitude to illness and profes-
sional treatment, unhealthy lifestyles, physical activity involved 
in occupation, personal reference, and family members (4, 33, 41, 
50, 59, 65, 69, 70). Varied illness symptoms, severity, and dura-
tion showed a negative association with the probability of self-
treatment (2). In an Iran study on patients with diabetes mellitus, 
comorbid illnesses of hypertension, hyperlipidemia, and cardiac 
disease had a significant association with self-treatment (4).
eFFeCTS OF SeLF-TReATMeNT
Multiple studies have demonstrated the positive medical effects 
of self-treatment (9, 16, 18, 39, 41). In a herbal remedies use 
study conducted in Hong Kong, almost 60% of subjects reported 
using a herbal remedy to overcome health problems or for health 
enhancement (59). Other self-treatment approaches have also 
been suggested as effective, such as massage, which was suggested 
to have good effects on the pain, walking ability, and quality of 
life of elderly people with knee osteoarthritis (8). Massage was 
also found to reduce muscle soreness combined with the use of a 
roller device (73).
Self-treatment can also reduce pressure on health-care services. 
For patients living in rural or remote areas and having limited 
access to health facilities, illness conditions can be controlled to a 
great extent with self-treatment (74). In the last 5 years, very few 
studies analyzed the role of self-treatment in shifting responsibili-
ties and health-care cost from government and patients.
Several risks are potentially involved in self-treatment (10), 
including delays in seeking professional advice, incorrect 
self-diagnosis, infrequent but severe adverse reactions, danger-
ous drug interactions, incorrect manner of administration, 
incorrect dosage, incorrect choice of therapy, masking of a severe 
condition, and risk of abuse. A study in India reported that 93.5% 
of the surveyed subjects were not aware of potential side effects 
(51). Medical plants used in self-treatment may contain powerful 
active substances that can contribute to adverse events, including 
interactions with synthetic medicines (75). In a study conducted 
in Michigan, about one-third of the subjects were taking more 
than one medication and/or herbal product or supplement, 
which could increase their risk of drug–herb interactions (76). 
This was further complicated by the fact that 20% of the subjects 
did not inform their physicians of their self-treatment choices. 
A study on the adverse effect of acupuncture in China showed 
that 3.76% subjects had at least one adverse event during the 
treatment period. Older people and male had higher risk of 
having adverse event (77). There have been a lot of public and 
professional concerns on the abuse of self-treatment, especially 
in developing countries.
DiSCUSSiON
Based on the review results, prevalence of self-treatment, fac-
tors associated with pursuing self-treatment, and effects of 
self-treatment have been discussed. Despite the significant and 
practical importance of self-treatment, research on self-treatment 
is still very limited. Especially, there is a lack of collective and 
comprehensive discussion. In this article, we have attempted to 
collect the most relevant publications from PubMed and Google 
Scholar, two of the most major sources of biomedical publications. 
Our literature search suggested that although a large number of 
publications contain the word “self-treatment,” the dominating 
majority of them only mention self-treatment as an option for 
treating illness, and there is a lack of detailed discussion. As can 
be partly seen above, the research focuses of the reviewed studies 
differ significantly. Thus, this review does not follow the “classic” 
meta-analysis and systematic review. Rather, as pointed out by 
the reviewers, it is “less systematic” but has a more descriptive 
and opinion nature. On the other hand, it is no doubt that some 
descriptions shed few lights on adding our knowledge due to the 
“descriptive” and “big picture” characteristic. However, such a big 
picture provides us a panoramic view of multiple aspects of self-
treatment, and it helps us to get a comprehensive understanding 
of the recent study domains. Moreover, this review contributes 
to find some potential problems or interesting topics indicated 
in current studies, which are worthy to explore in the future. 
Nevertheless, with the scarcity of comprehensive discussion on 
self-treatment, this study can still provide insightful information 
and complement the existing literature.
Prevalence
With its unique nature, the prevalence of self-treatment is not 
as well measured and documented as inpatient and outpatient 
treatments. Survey studies suggest that the overall prevalence of 
self-treatment is high in some countries and regions. As indicated 
in the literature (2, 6, 27, 30), self-treatment can be much more 
common than inpatient and outpatient treatments among certain 
populations. With a lack of comprehensive study and very limited 
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data for many countries, it is impossible to draw conclusion on 
the global self-treatment prevalence.
The scope of self-treatment is limited, and its prevalence var-
ies significantly across illness conditions. There are a few studies 
focusing on the prevalence for certain minor to mild illness. Such 
studies are of interest to clinical practitioners and public health 
researchers. Self-treatment has been applied to various illness 
conditions, and only a few have been investigated in details. 
Research on other illness conditions can be informative and may 
be pursued in the future. It should be noted that the observed 
self-treatment prevalence for an illness condition may be only 
applicable to the studied population and region.
Self-medication has been identified as the most common 
approach. It is usually applied to minor or existing conditions. 
When a patient encounters a minor illness or has extensive 
knowledge of the illness, self-medication using OTC medicine 
can be effective. The study on existing conditions can be compli-
cated. Patients may encounter the same conditions and purchase 
the same drugs without a new prescription but use the same 
prescription from the previous times or can purchase different 
drugs based on their own judgment. However, the two situations 
are different and have not been separately investigated in the 
existing studies. Medical plants and folk treatment have also been 
adopted, but less frequently. Spiritual therapy, wait and active 
watch, and a few other approaches have also been adopted. But 
the corresponding research has been very limited.
Factors Contributing to Self-Treatment
Multiple factors have been associated with pursuing self-
treatment. The observed regional differences can be explained 
by the difference in the availability of OTC medicine and other 
treatment approaches as well as confounded by demographic, 
socioeconomic, and cultural factors. Studies have suggested that 
demographic and personal factors are associated with health-care 
decision making, and this observation goes beyond self-treatment. 
As self-treatment has less professional involvement, personal 
characteristics can have even more important implications. The 
observed associations for gender, race, education, and knowledge 
level have been well discussed in the literature.
Certain unprivileged populations are more likely to have self-
treatment. They have lower economic status, long and inflexible 
working hours, poor knowledge of medicine, limited or no health 
insurance coverage (or limited knowledge of the insurance sys-
tem), or limited access to health-care facilities. The mechanism 
of pursuing self-treatment for these population is different from 
others. For the reason of lacking access to health facilities or lack-
ing powerful health insurance coverage, self-treatment might be 
their first choice when facing illness. However, lower education or 
the lack of medicine knowledge might lead ineffective or harm-
ful treatment, which worse their illness conditions and increase 
their economic burden. Policy interventions, for example, tuning 
of the health insurance system, are needed to improve access to 
professional health care for those people. Possible relationship 
between the health inequality and the pursuit of self-treatment is 
worthy to explore in the future.
In certain countries, cultural and religious factors play an 
important role. This is often observed in developing countries, 
making the study further complicated with possible confounding 
by the limited accessibility of health care. Compared with other 
factors, in the short run, these factors are not easily modifiable. 
Studies, especially quantitative studies, on the impact of such 
factors are still limited.
Different illness conditions may intervene with each other. If a 
condition makes a patient less mobile, he or she can be more likely 
to cope with other illness conditions using self-treatment. There 
are a few hospital-based large databases that contain information 
on multiple illness conditions. They can be potentially used to 
study the effect of one condition on the self-treatment of other 
illness conditions.
effects of Self-Treatment
The effectiveness of a treatment approach needs to be evaluated in 
multiple aspects, including medical, financial, social, and others. 
Several studies have suggested the medical effectiveness of self-
treatment. Such an observation is reasonable, as self-treatment 
is mostly associated with minor illness conditions. However, the 
existing evaluations of medical effects have been mostly based 
on self-evaluation, and more rigorous evaluations by health-
care professionals are needed. As it has a low cost per episode, 
self-treatment can have a positive financial effect. On the other 
hand, the cost of self-treatment is often not covered by health 
insurance. With a high frequency, the accumulated out-of-pocket 
cost may still be high. This may pose a problem, especially to 
the financially less advantaged. Policy interventions are needed 
to protect the (potentially detrimental) financial consequences 
of self-treatment. Without the supervision of professionals, self-
treatment can be abused, which may have adverse medical and 
financial consequences. Our literature review suggests that stud-
ies, especially quantitative studies, on this subject are still limited.
Limitations
This article covers multiple aspects of self-treatment, and the 
discussion on a single aspect may not be as extensive as in some 
more focused studies. Self-treatment is much more difficult to 
study than inpatient and outpatient treatments. For hospital-
based treatments, there are large databases with extensive data 
collection. For self-treatment, all of the reviewed studies are 
based on surveys. Survey studies often have limitations, including 
limited sample sizes, potential bias in sample selection, inaccurate 
and limited information collection, and others. Self-treatment 
demonstrates significant variations across regions, populations, 
and illness conditions. Patients in different countries or different 
regions of the same country may apply different medicines to treat 
the same condition. In this sense, self-medication in one country 
may not be directly comparable to that in another. Because of 
this reason and the limited number of available studies, we have 
not attempted to conduct quantitative analysis, and for many 
reviewed studies, we have focused on the narrative observations. 
Although every effort has been made to avoid publication selec-
tion bias, there is still a risk. This is further complicated by the 
limited and unsystematic existing studies. Another limitation 
is that this literature review may not be as “evidence-based” as 
systematic review, and it is limited in providing a methodologi-
cal reference as systematic review. However, we have tried every 
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effort to encompass as more articles as possible and excluded and 
included them as objectively as possible. This review can provide 
a “big picture” and cover multiple aspects in which systematic 
review is hard to achieve. The investigation of self-treatment is 
still ongoing. Quite a few reviewed studies were conducted in the 
most recent years. This review may need to be updated in the 
near future.
CONCLUSiON
Self-treatment plays an important role in health care. However, 
research on self-treatment is very limited. In our literature review, 
it is found that self-treatment has a high prevalence, which var-
ies across illness conditions and treatment approaches. Multiple 
factors are associated with pursuing self-treatment. Some of these 
factors are unique to self-treatment and deserve further attention. 
There have been studies evaluating the medical, financial, and 
social effects of self-treatment. More comprehensive and more 
systematic studies are needed, and policy interventions are needed 
to solve problems encountered in self-treatment. Despite a few 
limitations, this study, as one of the few reviews on self-treatment, 
can be insightful to public health and medical practitioners and 
policy makers, especially in a global health prospective.
AUTHOR CONTRiBUTiONS
Both authors are involved in study design and literature review 
and approved the final draft.
ACKNOwLeDGMeNTS
As all information was extracted from published articles, no 
ethical approval was needed. The authors thank the reviewers 
for careful review and insightful comments, which have led to a 
significant improvement in the article.
FUNDiNG
This work was supported by Yale MacMillan Center Faculty 
Research award; National Social Science Foundation of China 
(13&ZD164). The funders had no role in study design, data col-
lection and analysis, or manuscript preparation.
ReFeReNCeS
1. You JH, Wong FY, Chan FW, Wong EL, Yeoh EK. Public perception on the role 
of community pharmacists in self-medication and self-care in Hong Kong. 
BMC Clin Pharmacol (2011) 11(1):19. doi:10.1186/1472-6904-11-19 
2. Yuefeng L, Keqin R, Xiaowei R. Use of and factors associated with self-treatment 
in China. BMC Public Health (2012) 12(1):995. doi:10.1186/1471-2458-12-995 
3. Jiang Y, Wang Y, Li Y, Wang X, Ma C, Ma S. Prevalence, characteristics, 
and cost of self-treatment in the middle-aged and elderly: observations 
from Henan, China. Public Health (2015) 129(5):597–600. doi:10.1016/j.
puhe.2015.02.005 
4. Alavi NM, Alami L, Taefi S, Gharabagh GS. Factor analysis of self-treatment in 
diabetes mellitus: a cross-sectional study. BMC Public Health (2011) 11(1):761. 
doi:10.1186/1471-2458-11-761 
5. Riley-Doucet C, Fouladbakhsh J, Vallerand A. Canadian and American 
self-treatment of pain: a comparison study. Rural Remote Health (2004) 
4(3):1–10. 
6. Shah D. The self-medication epidemic: the prevailing use and abuse of 
non-prescription medications in developing countries like Pakistan. J Pak 
Med Assoc (2013) 63(12):1574. 
7. Song J, Ji H, Shia B, Ma S. Distribution of illness and medical expenditure: 
a survey in two villages in rural Beijing. PLoS One (2013) 8(4):e61068. 
doi:10.1371/journal.pone.0061068 
8. Jay K, Sundstrup E, Søndergaard S, Behm D, Brandt M, Særvoll C, et  al. 
Specific and cross over effects of massage for muscle soreness: randomized 
controlled trial. Int J Sports Phys Ther (2014) 9(1):82. 
9. Ghumman S, Nadeem M, Nawaz A, Azeem M, Khan Z, Mazhar S. Self-
management of headache: a cross-sectional survey in the general public of 
Islamabad. J Pak Med Assoc (2013) 63(9):1210–4. 
10. Jain S. Concept of self medication: a review. Int J Pharm Biol Arch (2011) 
2(3):19–23. 
11. Blanc PD, Trupin L, Earnest G, Katz PP, Yelin EH, Eisner MD. Alternative 
therapies among adults with a reported diagnosis of asthma or rhinosi-
nusitis: data from a population-based survey. Chest (2001) 120(5):1461–7. 
doi:10.1378/chest.120.5.1461 
12. Wigley R, Manahan L, Muirden K, Caragay R, Pinfold B, Couchman K, 
et  al. Rheumatic disease in a Philippine village II: a WHO-ILAR-APLAR 
COPCORD study, phases II and III. Rheumatol Int (1991) 11(4–5):157–61. 
doi:10.1007/BF00332554 
13. Bertoldi AD, Silveira MPT, Menezes AM, Assunção MCF, Gonçalves H, 
Hallal PC. Tracking of medicine use and self-medication from infancy to 
adolescence: 1993 Pelotas (Brazil) birth cohort study. J Adolesc Health (2012) 
51(6):S11–5. doi:10.1016/j.jadohealth.2012.06.027 
14. Moraes AC, Delaporte TR, Molena-Fernandes CA, Falcão MC. Factors associ-
ated with medicine use and self medication are different in adolescents. Clinics 
(Sao Paulo) (2011) 66(7):1149–55. doi:10.1590/S1807-59322011000700005 
15. Togoobaatar G, Ikeda N, Ali M, Sonomjamts M, Dashdemberel S, Mori R, 
et  al. Survey of non-prescribed use of antibiotics for children in an urban 
community in Mongolia. Bull World Health Organ (2010) 88(12):930–6. 
doi:10.2471/BLT.10.079004 
16. Shehnaz SI, Agarwal AK, Khan N. A systematic review of self-medication prac-
tices among adolescents. J Adolesc Health (2014) 55(4):467–83. doi:10.1016/j.
jadohealth.2014.07.001 
17. Ylinen S, Hämeen-Anttila K, Sepponen K, Lindblad AK, Ahonen R. The 
use of prescription medicines and self-medication among children  –  a 
population-based study in Finland. Pharmacoepidemiol Drug Saf (2010) 
19(10):1000–8. doi:10.1002/pds.1963 
18. Jerez-Roig J, Medeiros LF, Silva VA, Bezerra CL, Cavalcante LA, Piuvezam G, 
et al. Prevalence of self-medication and associated factors in an elderly pop-
ulation: a systematic review. Drugs Aging (2014) 31(12):883–96. doi:10.1007/
s40266-014-0217-x 
19. Kasulkar AA, Gupta M. Self medication practices among medical 
students of a private institute. Indian J Pharm Sci (2015) 77(2):178. 
doi:10.4103/0250-474X.156569 
20. Ghaieth MF, Elhag SR, Hussien ME, Konozy EH. Antibiotics  self-medication 
among medical and nonmedical students at two prominent Universities 
in Benghazi City, Libya. J Pharm Bioallied Sci (2015) 7(2):109. 
doi:10.4103/0975-7406.154432 
21. Patil SB, Vardhamane S, Patil B, Santoshkumar J, Binjawadgi AS, Kanaki AR. 
Self-medication practice and perceptions among undergraduate medical 
students: a cross-sectional study. J Clin Diagn Res (2014) 8(12):HC20. 
doi:10.7860/JCDR/2014/10579.5313 
22. Pirzadeh A, Mostafavi F. Self-medication among students in Isfahan University 
of Medical Sciences based on Health Belief Model. J Educ Health Promot 
(2014) 3:112. doi:10.4103/2277-9531.145904 
23. Al-Hussaini M, Mustafa S, Ali S. Self-medication among undergraduate 
medical students in Kuwait with reference to the role of the pharmacist. J Res 
Pharm Pract (2014) 3(1):23. doi:10.4103/2279-042X.132706 
24. Lv B, Zhou Z, Xu G, Yang D, Wu L, Shen Q, et al. Knowledge, attitudes and 
practices concerning self-medication with antibiotics among university 
students in western China. Trop Med Int Health (2014) 19(7):769–79. 
doi:10.1111/tmi.12322 
7Zhao and Ma Observations on the Prevalence, Characteristics, and Effects of Self-Treatment
Frontiers in Public Health | www.frontiersin.org April 2016 | Volume 4 | Article 69
25. Ullah H, Khan S, Ali S, Karim S, Baseer A, Chohan O, et al. Evaluation of 
self-medication amongst university students in Abbottabad, Pakistan; preva-
lence, attitude and causes. Acta Pol Pharm (2013) 70(5):919–22. 
26. Kumar N, Kanchan T, Unnikrishnan B, Rekha T, Mithra P, Kulkarni V, 
et  al. Perceptions and practices of self-medication among medical students 
in coastal South India. PLoS One (2013) 8(8):e72247. doi:10.1371/journal.
pone.0072247 
27. Sharifi A, Sharifi H, Karamouzian M, Mokhtari M, Esmaeili HH, 
Nejad AS, et al. Topical ocular anesthetic abuse among Iranian welders: time 
for action. Middle East Afr J Ophthalmol (2013) 20(4):336. doi:10.4103/0974- 
9233.120023 
28. Nivedita K, ShaNthiNi F. Is it safe to provide abortion pills over the counter? A 
study on outcome following self-medication with abortion pills. J Clin Diagn 
Res (2015) 9(1):QC01. doi:10.7860/JCDR/2015/11626.5388 
29. Kabir H, Saha NC, Wirtz AL, Gazi R. Treatment-seeking for selected 
reproductive health problems: behaviours of unmarried female adolescents 
in two low-performing areas of Bangladesh. Reprod Health (2014) 11:54. 
doi:10.1186/1742-4755-11-54 
30. Lalchhuanawma R, Murhekar MV. Health-seeking behaviour for febrile 
illness in malaria-endemic Kolasib district, Mizoram, India. Int Health (2012) 
4(4):314–9. doi:10.1016/j.inhe.2012.06.003 
31. Horn-Hofmann C, Büscher P, Lautenbacher S, Wolstein J. The effect of non-
recurring alcohol administration on pain perception in humans: a systematic 
review. J Pain Res (2015) 8:175. doi:10.2147/JPR.S79618 
32. Lo CC, Cheng TC, Howell RJ. Problem drinking’s associations with social 
structure and mental health care: race/ethnicity differences. J Psychoactive 
Drugs (2014) 46(3):233–42. doi:10.1080/02791072.2014.887161 
33. Orimadegun AE, Ilesanmi KS. Mothers’ understanding of childhood 
malaria and practices in rural communities of Ise-Orun, Nigeria: impli-
cations for malaria control. J Family Med Prim Care (2015) 4(2):226. 
doi:10.4103/2249-4863.154655 
34. Ilunga-Ilunga F, Levêque A, Ngongo LO, Laokri S, Dramaix M. Treatment-
seeking paths in the management of severe malaria in children under 15 years 
of age treated in reference hospitals of Kinshasa, Democratic Republic of 
Congo. Trop Med Health (2015) 43(1):11. doi:10.2149/tmh.2014-19 
35. Ezenduka CC, Ogbonna BO, Ekwunife OI, Okonta MJ, Esimone CO. Drugs 
use pattern for uncomplicated malaria in medicine retail outlets in Enugu 
urban, southeast Nigeria: implications for malaria treatment policy. Malar J 
(2014) 13(1):243. doi:10.1186/1475-2875-13-243 
36. Zhang L, Yang H, Wang Y, Chen Y, Zhou H, Shen Z. Self-medication of 
psoriasis in Southwestern China. Dermatology (2014) 228(4):368–74. 
doi:10.1159/000360284 
37. Kivelevitch DN, Tahhan PV, Bourren P, Kogan NN, Gusis SE, Rodríguez EA. 
Self-medication and adherence to treatment in psoriasis. Int J Dermatol (2012) 
51(4):416–9. doi:10.1111/j.1365-4632.2011.05037.x 
38. Anyanechi C, Saheeb B. Toothache and self medication practices: a study of 
patients attending a Niger delta tertiary hospital in Nigeria. Ann Med Health 
Sci Res (2015) 4(6):884–8. doi:10.4103/2141-9248.144896 
39. Corrêa-Fissmer M, Mendonça MG, Martins AH, Galato D. Prevalence of 
self-medication for skin diseases: a systematic review. An Bras Dermatol 
(2014) 89(4):625–30. doi:10.1590/abd1806-4841.20142872 
40. Cao G, Li J, Li L, Li H, Wang F, Wang H, et al. Use of nonprescription medicines 
by patients with COPD: a survey in Chongqing Municipality, China. Chron 
Respir Dis (2012) 9(2):77–81. doi:10.1177/1479972312437852 
41. Shaghaghi A, Asadi M, Allahverdipour H. Predictors of self-medication 
behavior: a systematic review. Iran J Public Health (2014) 43(2):136. 
42. Jorgji K, Bebeci E, Apostoli P, Apostoli A. Evaluation of use of antibiotics 
without prescription among young adults in Albania case study: Tirana and 
Fier District. Hippokratia (2014) 18(3):217. 
43. Emeka PM, Al-Omar M, Khan TM. Public attitude and justification to pur-
chase antibiotics in the Eastern region Al Ahsa of Saudi Arabia. Saudi Pharm 
J (2014) 22(6):550–4. doi:10.1016/j.jsps.2014.02.014 
44. Foroutan B, Foroutan R. Household storage of medicines and self-medication 
practices in South-East Islamic Republic of Iran. East Mediterr Health J (2014) 
20(9):547. 
45. Bennadi D. Self-medication: a current challenge. J Basic Clin Pharm (2014) 
5(1):19. doi:10.4103/0976-0105.128253 
46. Belkina T, Al Warafi A, Eltom EH, Tadjieva N, Kubena A, Vlcek J. Antibiotic 
use and knowledge in the community of Yemen, Saudi Arabia, and Uzbekistan. 
J Infect Dev Ctries (2014) 8(04):424–9. doi:10.3855/jidc.3866 
47. Yu M, Zhao G, Lundborg CS, Zhu Y, Zhao Q, Xu B. Knowledge, atti-
tudes, and practices of parents in rural China on the use of antibiotics 
in children: a cross-sectional study. BMC Infect Dis (2014) 14(1):1. 
doi:10.1186/1471-2334-14-112 
48. Muras M, Krajewski J, Nocun M, Godycki-Cwirko M. A survey of patient 
behaviours and beliefs regarding antibiotic self-medication for respiratory 
tract infections in Poland. Arch Med Sci (2013) 9(5):854–7. doi:10.5114/
aoms.2012.29217 
49. Balamurugan E, Ganesh K. Prevalence and pattern of self medication use in 
coastal regions of South India. Br J Med Pract (2011) 4(3):a428.
50. Carrasco-Garrido P, Hernández-Barrera V, López de Andrés A, Jiménez-
Trujillo I, Jiménez-García R. Sex – differences on self-medication in Spain. 
Pharmacoepidemiol Drug Saf (2010) 19(12):1293–9. doi:10.1002/pds.2034 
51. Selvaraj K, Kumar SG, Ramalingam A. Prevalence of self-medication practices 
and its associated factors in Urban Puducherry, India. Perspect Clin Res (2014) 
5(1):32–6. doi:10.4103/2229-3485.124569 
52. Verstappen GM, Smolders EJ, Munster JM, Aarnoudse JG, Hak E. Prevalence 
and predictors of over-the-counter medication use among pregnant women: 
a cross-sectional study in the Netherlands. BMC Public Health (2013) 13(1):1. 
doi:10.1186/1471-2458-13-185 
53. Abasiubong F, Bassey E, Udobang J, Akinbami O, Udoh S, Idung A. Self-
medication: potential risks and hazards among pregnant women in Uyo, 
Nigeria. Pan Afr Med J (2012) 13(1):15. doi:10.11604/pamj.2012.13.15.1454
54. Miní E, Varas R, Vicuña Y, Lévano M, Rojas L, Medina J, et al. Self-medication 
behavior among pregnant women user of the Instituto Nacional Materno 
Perinatal, Peru 2011. Rev Peru Med Exp Salud Publica (2012) 29(2):212–7. 
55. Hong Y, Li X, Stanton B, Lin D, Fang X, Rong M, et al. Too costly to be ill: health 
care access and health seeking behaviors among rural-to-urban migrants in 
China. World Health Popul (2006) 8(2):22. doi:10.12927/whp.2006.18280 
56. Peng Y, Chang W, Zhou H, Hu H, Liang W. Factors associated with 
 health-seeking behavior among migrant workers in Beijing, China. BMC 
Health Serv Res (2010) 10(1):69. doi:10.1186/1472-6963-10-69 
57. Sánchez J. Self-medication practices among a sample of Latino migrant 
workers in South Florida. Front Public Health (2014) 2:108. doi:10.3389/
fpubh.2014.00108 
58. Ibrahim NK, Alamoudi BM, Baamer WO, Al-Raddadi RM. Self-medication 
with analgesics among medical students and interns in King Abdulaziz 
University, Jeddah, Saudi Arabia. Pak J Med Sci (2015) 31(1):14. doi:10.12669/
pjms.311.6526 
59. Nur N. Knowledge and behaviours related to herbal remedies: a  cross-sectional 
epidemiological study in adults in Middle Anatolia, Turkey. Health Soc Care 
Community (2010) 18(4):389–95. doi:10.1111/j.1365-2524.2010.00911.x 
60. Menendez-Baceta G, Aceituno-Mata L, Molina M, Reyes-García V, Tardío J, 
Pardo-de-Santayana M. Medicinal plants traditionally used in the northwest of 
the Basque Country (Biscay and Alava), Iberian Peninsula. J Ethnopharmacol 
(2013) 152(1):113–34. 
61. Hughes GD, Aboyade OM, Clark BL, Puoane TR. The prevalence of traditional 
herbal medicine use among hypertensives living in South African communities. 
BMC Complement Altern Med (2013) 13(1):1. doi:10.1186/1472-6882-13-38 
62. Chipwaza B, Mugasa JP, Mayumana I, Amuri M, Makungu C, Gwakisa PS. 
Self-medication with anti-malarials is a common practice in rural commu-
nities of Kilosa district in Tanzania despite the reported decline of malaria. 
Malar J (2014) 13(1):1. doi:10.1186/1475-2875-13-252 
63. Papakosta M, Zavras D, Niakas D. Investigating factors of self-care orientation 
and self-medication use in a Greek rural area. Rural Remote Health (2014) 
14(2):2349. 
64. Cherniack EP, Ceron-Fuentes J, Florez H, Sandals L, Rodriguez O, Palacios 
JC. Influence of race and ethnicity on alternative medicine as a self-treatment 
preference for common medical conditions in a population of multi-ethnic 
urban elderly. Complement Ther Clin Pract (2008) 14(2):116–23. doi:10.1016/j.
ctcp.2007.11.002 
65. Jafari F, Khatony A, Rahmani E. Prevalence of self-medication among the 
elderly in Kermanshah-Iran. Glob J Health Sci (2015) 7(2):360. doi:10.5539/
gjhs.v7n2p360 
8Zhao and Ma Observations on the Prevalence, Characteristics, and Effects of Self-Treatment
Frontiers in Public Health | www.frontiersin.org April 2016 | Volume 4 | Article 69
66. Shehnaz SI, Khan N, Sreedharan J, Issa KJ, Arifulla M. Self-medication and 
related health complaints among expatriate high school students in the United 
Arab Emirates. Pharm Pract (Granada) (2013) 11(4):211–8. doi:10.4321/
S1886-36552013000400006 
67. Marquez GE, Torres VE, Sanchez VM, Gramajo AL, Zelaya N, Peña FY, 
et  al. Self-medication in ophthalmology: a questionnaire-based study in 
an Argentinean population. Ophthalmic Epidemiol (2012) 19(4):236–41. 
 doi:10.3109/09286586.2012.689076 
68. Jiang Y, Wang Y, Zhang L, Li Y, Wang X, Ma S. Access to healthcare and med-
ical expenditure for the middle-aged and elderly: observations from China. 
PLoS One (2013) 8(5):e64589. doi:10.1371/journal.pone.0064589 
69. Eticha T, Mesfin K. Self-medication practices in Mekelle, Ethiopia. PLoS One 
(2014) 9(5):e97464. doi:10.1371/journal.pone.0097464 
70. Oliveira M, Francisco P, Costa K, Barros M. Self-medication in the elderly 
population of Campinas, São Paulo State, Brazil: prevalence and associated 
factors. Cad Saude Publica (2012) 28(2):335–45. 
71. Vender R, Bourcier M, Bhatia N, Lynde C. Therapeutic options for external 
genital warts. J Cutan Med Surg (2013) 17:S61–7. 
72. Fink DS, Lindsay SP, Slymen DJ, Kral AH, Bluthenthal RN. Abscess and 
self-treatment among injection drug users at four California syringe exchanges 
and their surrounding communities. Subst Use Misuse (2013) 48(7):523–31. 
 doi:10.3109/10826084.2013.787094 
73. Peungsuwan P, Sermcheep P, Harnmontree P, Eungpinichpong W, 
Puntumetakul R, Chatchawan U, et al. The effectiveness of Thai exercise with 
traditional massage on the pain, walking ability and QOL of older people with 
knee osteoarthritis: a randomized controlled trial in the community. J Phys 
Ther Sci (2014) 26(1):139. doi:10.1589/jpts.26.139 
74. WHO. General policy issues. WHO Drug Information (2000) 14(1):1–2.
75. Sienkiewicz J, Czarnik-Matusewicz H, Wiela-Hojeńska A. Phytotherapy 
threats with emphasis on St. John’s wort medicines. Pol Merkur Lekarski (2013) 
35(209):309–12. 
76. Vallerand AH, Fouladbakhsh JM, Templin T. Self-treatment of pain in a rural 
area. J Rural Health (2004) 20(2):166–72. doi:10.1111/j.1748-0361.2004.
tb00024.x 
77. Zhao L, Zhang F, Li Y, Wu X, Zheng H, Cheng L, et al. Adverse events associ-
ated with acupuncture: three multicentre randomized controlled trials of 1968 
cases in China. Trials (2011) 12(1):87. doi:10.1186/1745-6215-12-87 
Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.
Copyright © 2016 Zhao and Ma. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License (CC BY). The use, distribution or 
reproduction in other forums is permitted, provided the original author(s) or licensor 
are credited and that the original publication in this journal is cited, in accordance 
with accepted academic practice. No use, distribution or reproduction is permitted 
which does not comply with these terms.
